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(57)Abstract: 

PURPOSE: To produce the subject adduct as an 
optically active substance of high optical purity without 
containing a rare earth metallic element in high yield by 
carrying out the Michael addition reaction with a specific 
metallic complex comprising an optically active 
binaphthol, etc. 

CONSTITUTION: The asymmetric Michael reaction is 
carried out by using a metallic complex prepared by 
reacting (A) an optically active binaphthol or its 
derivative [preferably a compound of the formula (R1 to 
R4 are each H, a lower alkyl, a lower alkoxyl, a halogen, 
cyano or nitro)] with (B) an alkali metallic aluminum 
hydride (e.g. lithium aluminum hydride) or an alkali 
metallic aluminum hydride compound [e.g. sodium-bis 
(methoxyethoxy)aluminum hydride] at (1-4):1 equiv. ratio 
of the components (A) to (B). Furthermore, the 
asymmetric phosphonylating reaction is preferably 
carried out by using the metallic complex. 
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2H), 7.27(d, J=8.9Hz, 2M, 7.77Cd, J=8.9Hz, 4H), 
B.20(d, J=9.2Hz, 2H), 8.46U, 2H). 10.20(8. 2H) 



[0 0 5 4] (4) h9XS (3) ftOHC-M 
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2H), 7.97(d, J=B.9Hz. 2H), 8.25(s. 2H) 
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C0 0 6 9] (HJfi*U6 : ^T-f Al Li- 

(R)-tf^-7 h-;m#OTh5k HP77>S» (0.1 
M, 1.0ml) iC, ^D^ir/ > (96mg, l.Ommol) > 
^>^-7D^-h (250mg, l.Ommol) ftiDx, ^ 

JE&ftfT^fco R«*Kl»briN-HCl*** (3ml) ft 
Hn^TK^ftffihS*. IMIX^ (15ml X 3 0) T«J 
fflftffV^ Na 2 S04Tffi^$1i:fco 8«£«3?U S 
i O2 Sffl^&77*r>a*7^DVH^77-f- 

(Tir h >/^tjh>=l/10) fc<koT»S*r*£<!:fc 



£0, B»tf &74^JI'KJHUMIfe«*9 1 %"C# 
30 fto 

[0 0 7 0] 
[ft2 9l 

[0071] *nMm<o&fc3zj&fa<Dftmi&m&&s\z 

[0 0 7 2] 
»5] 



—502— 



(9) 



8-319258 



15 



16 



IR (KBr) 


1740aT\ 1261 en" 1 


Bl & 


43*C 


n NNR (CDC la) 
<tS) 


1 ilC t A AAA 1 — 9 rt 11C 1 1 C 11 C Lf — 1U\ 

1.46 (addd,J-3.0. 11. 5, 11.3, 11. 5Hz, In), 
1 .62 (dddd,J-2.2. 2.4, 12.3, 12.3. 12.3Hz. 1H). 
1.84-2.08 (».2H). 2. 12-2. 54 <i.5H). 3-41 (d,J=7.6Hz, 
1H) r 5.14 (s.2H), 5,16 (s.ZH), 7.25-7.38 (n.lQH) 


'*C NHR (CDC It) 


24.4, 2B.6 y 38. Q, 40. 9, 45.0, 55.6, 67.2, 128.2, 
128.4. 128.5. 135.0, 157.4. 167,5. 209.3 






HRMS 


C«Ha40a(M + -8n)£0TC&tmfc CC. 72.61 ;H, 6.36] 
^Pjft CC.72,40;H.6.13] 


la) 


+ 1.24* <c 1.02, CHCI.) 




98Xa.«. <fPLC#tf^f*:CHIRALPM AS-** <tA<k5*Xj*Si 
<V7*oA-/-»M!f>=1/9 t «ft02;254n«. J"fti~S;1.0B>l/»in) 



[0 0 7 3] 7 : ^^"f rJlRfc) mmm 6 

V D >m PX.=?)\> t I^T^ V-f tr)Vfcfc&ff \>\ 

[0 0 74] 
Ht30] 

0 



[0075] z.(os.f^±^mz^xmmm6 iimmn 

[0 0 7 6] 
[316] 



0 



30 



OC^Hs 
OC 2 H 5 



—503— 



(10) 



8-319258 



17 



18 



IR (nut) 


1731cb-\ 123000-' 


1 U HMD /fMIP 1 .1 


I.ZU vt, J-r.a HZ, dH/ , 1.41 It, J~/.o nZ. <*HJ , 

1.44 (dddd, J=3.2, 12.1* 12.1, 12.1 Hz. 1H). 1.62 

(AAAAA J— 'S O H ft 191 191 14 1 U, tu> IfiQ 

I.95(«.1H>. 1.95-2.07 <n,1H), 2. 11-2. 28 (n,2H), 2.29 
-2.54<a>.3H). 3.23 (d. J=7.9Hz. TH). 4.13 (q. J=7.3Hz, 
ZH>. 4.14 (q. J*7.3HZ, ZH;, 


1 Ia UUD fftifi 1 ^ 

<*> 


14. 0 r 24.5, 2a. 7, 38.0, 40.9, 45. 55. 8, 61.5, 
167.7. 167,8. 209.8 


H5 IB/* 


Zoo (M /, ZlltH -QNe/f 97 (bass peaky 


HRMS 


C,.H,oO«<t CC.60.92;H.7,87) 
tC,60.64;H,7.62] 




+3.33" (c 2.09. CHCIi) 


<HPLC#tf) j 


95W.a. (HPLC^*f*fr : CHIRALPAK AS-** fbHfc^XSIS 



[0 0 7 7] (%)KM 8 : ^HJ5» ^SSW 6 

*b3 i <nKj&£^5£4xgs9 o 

[0 0 7 8] 
Mb3 l] 

o 



[0 0 7 9] COS**««^^tiTS81B«6i:R«<Z) 
[0 0 8 0] 

m7i 



o 



30 



V-OCH 3 



—504— 



(11) 



8-319258 



19 



20 



ID fnanW 


1 1 1 ?CQnr»~ 1 
1 f % 1 £DaCD 


n NWf ^UUIj 1 %} 
<*) 


1 AH (AAA A i=,0 C tO 1 19 9 19 9 11, 1L|\ 1 o 

(ddddd, J=2.6, 4.2, 12.2, 12.2, 12.2Hz.1H). 1.86-1.97 
(a,1H). 1.98-2.11 (b.IH), 2.15 2.31 (n.zH), 2.31-2.69 

fm *3U> 3 VitA r— 7 OtJ-v 1U\ 9 71 f« 2U\ 9 79 /a 2U\ 
\.a,anj , a.taiio, J— / . onZ , in; , o./l \8<3MJ« o.ti \o,onj 


up HMD/mr i _^ 

u nnnvMJb i sj 
(<S) 


24. 4, 29.7, 37. 9, 38.0, 40.9, 45. D, 52.5. 86.5, 
168.1, 168.2, 209.4 


Ho JB/Z 


zzo vn /. isKn ~\me}* 8' iDasB peak; 


HRMS 


C,,H,.0*i:l,TCDamte [C, 57. W;H.7.Q71 
PS$f«[ CC,57.70;H.7.01] 




+3.73* (c 1.00. CKCIO 


(HPLCtttf) 


93%e.e. (HPLCtttfrfctt : CHIRALPAK AS-r ftMfc^IIRK 
W'OJV 1/9. »lii;^S&E»f. 3lia;1.0nl/aiin) 



[0081] (mmm 9 : y *J6#i 6 

[0 0 8 2] 
Hb3 2] 

o 



[0083] c(DK^gimzrDtoxmmmetmm<D 

to 0 8 4] 
G68] 



6. 



30 



—505— 



(12) 



8-319258 



21 



22 



in ineaw 


I (Wem » iii i era 


(5) 


1 CI _ 1 79 /_ 1 QQ ^jj 1 — 11 n la c Li-. 1 lM\ 

1.51-1.72 Un.in), 1.99 (dd. J=l 1 .2, 18. b Hz, lrl), 
2.08-2.38 (m,3H), 2.45 (dd,J=7.9, 18.5 Hz, 1H). 
2.78-2.97 (m.1M. 3.43 (d,J=9.6 Hz. 1H). 5.14 <«,2H) , 
5. IB Cs.ZF), 7.Z5-7.37 (n.lOH; 


1 ]n nun /nnni \ 

C HMR (COC Is) 
(6) 


27.4. 36.3, 38.1, 42.7, 56.4. 67. 3, 67.3. 128.2, 
128.6. 128.6. 185. 0. 135.1, 167.7, 187.8, 216.S 


HQ — /•> 


z/o in unj , at ID as 8 peak; 


HRMS 


C>tHt«0*(H + -Bn)£UT<D£ti*fi [275.0919] 

C275.C931) 


Ca] o M 


+35. Q" (c 1.20, CHCI.) 




91Xe.e. (HPLCtfflrsfcf* : CHIRALPAK fi&«r ttHt^JLUm 
<*rnA*/-»/M¥>=1/9. mtti : 254noL %3 : I.Oul/min) 



[0085] mmm 1 o : ^n^^Rfta mmm 

[0 0 8 6] 
Mt3 3] 

o 



[0 0 8 7] ^<Z>SJSS^«^Q^T^«OT2<hH«<0 

[0 0 8 8] 
[*93 



o 

I JL 0C2Hs 

H 3 cV0C 2 H 3 
O 



30 



—506— 



(13) 



-319258 



IR (neat) 


2984cb~', 1730c«-\ 1262Mf' 


'H m (COCi.) 


1.25 <t.J-7.0 Hz. 3H). 1,26 (t,J=7.0 Hz, 3H). 1.44<8, 
1H), 1.60-1.84 (ci.IH). 2.07-2.49 («, 5H>, 2.7B-2.94 
(ra.lHi, 4.19 kQ.J=7 Hz, 2H) , 4.ZT Cq.J=7 H2, 2H) 


l» ruin vLULIsJ 

<*) 


\a n it a *ja a oa c An a aa a etc a ci a 
14. U, l/.tt, /q.d, do. 3, 4U.fi, 41.4, 35.4, 01.4, 

17J.2, 171.3. 217.7. j 


MS a/2 


tar vn*u, ^4Jovw+i ct; • iii peak; 


HRHS 


C.H.oO.ib-COStint CC. 60.92; H. 7.87] 

mmm cc. eo.66: h. 7.76] ! 




+54.9' (c 3.34, CHCI.) 


(W>LC#*r) 


91Xe.e. (HPLC#|ff^f$ : CHIRALPAK AS-*~<tJHt¥X£« 



[0 0 8 9] mmm 1 1 : ts^-y >r)VRjfo) mt 

2 v^n^-fe/ > (96mg, l.Ommo 

1) „ -?n>&i;^>zS)V (250mg, l.Ommol) SriJP;^ 

MT4 smmmwvr^o R««fc#u in-hci 

(3ml) ftJq*TRj6*tfJk£li\ StlXf^ 
(15ml x 3 0) fcTlftffl£fn>, Na 2 SCUTES it: 

h^77^- (Tirh>/^i^>=l/l 0, SiO 

JR*4 4XfcT»fc. HPLC»W:J;5K*«Kf4 9 
7%e.e. (HPLC»»ftfl=ttWi«i6te:Hli;) T&o 

[0 0 9 0] (SSSS09 1 2 : *-;i/£Jfc> 
3WcSfiC, D^-fey > (96mg, l.Ommo 
1) . VP>»>^>>?;1/ (250mg, l.Ommol) Srfln*., 
MTG^W^LL ^0^it:iN-HC 1^ 
S$ (3 ml) &mx.Xfrfe&&±t<l£. SSx^P (15ml 

x3@) \zxmm&m\ Naaso^^tfco s 

yj — (T-fe h>/'V*U*> i = 1/10, Si o 2 ) 
e.e. (HPLC^tr^m^JSW6fC|^i;) Tfcofc. 

[0091] mmm 1 3 : H*»aiefflKjs) mmm 

1 JC*ViT»fcAl-Li-(R)-lf^7 (0. 
1M, 1.0ml) \ZttL, ->^D^>t-/> (84mg, l.Ommo 



2D 1) • ^W7D>HyX« (138mg, l.Ommol) mS 
MHP'»tA7^TkH (158mg, 1.2mmol) £Jq 
A. SlT3 6«ffflS#lT, TfErC^TRfSSrfxo 

[0 0 9 2] 

Hfc3 4] 
o 



11 00 0 

(_|+ C^O-V^OCaHs + O^^H 

CH 3 



OH 



H 3 C >OC 4 Hs 
O 



49 



[0 0 9 3] A\Z. Z(D&foWHZttls, 1N-HC1* 

mm (3mi) &mzxfcj&&&±2^ skx^p asm 
ix3in) fcr»ffl*frv^ Na 2 so<xm,m2i£rz* 

(7t>>AW>=l/10, Si0 2 ) fc<kD*if 
»UTB»0)Hj5B»*jBa!K«O**ft*«K*6 4%T 

ft g 1 0 tc^-ne*«r#7t fl 

[0 0 9 4] 
[3U 0] 



—507— 



(14) 



8-319258 



25 



26 



IR (neat) 


351 Ben , dOoScra , 1726cm , 1253 en 


'H ffflR (COCI.) 
<*> 


1.t9 Ct r J-7.0 Hz, 3H), 1.22 <t,J=7.0 Hz, aH) . 1.40U. 
3H>, 1.68-1.87 (m,2«). 2.01-2.19 (a, 2H), 2.24 (t, J» 
8.4 Hz, 2H), 2.35 (dd, J=3.fl, 6.3Hz, 1H), 2.57-2.70 
<b.2H). 2.76-2.899 <n, 1H), 2.97 (dt J-6.3. B.OHz.lH) 
3.75 (dt,J=3.8, 9.6Hz, 1H), 4. OB (q,J-7.0 Hz, 1H), 
4.11(q.J=7.0 Hz. 1H), 4,13 (q.J=7.0 Hz. 2H>, 
7.13-7.40 On. 5H) 


ia C NHR <COCI.) 
(5) 


13.9 14.0, 18.6, 22.9, 32.5, 35.1, 38.5, 42.4. 43.3, 
55.9, 56.9, 57.0. 61 .6. 72.0. 125.9. 128.4. 128.5. 
141,8. 171.6. 171.8, 218.9 


NS n/z 


391 (IT), 373(M + -H»0), 175 (base peak) 


HRMS 


C«H..0.,hL7:GmJM[ CC. 67.67; H, 7.74) 

mmm cc, 67. 4i; h, 7.701 




+16.34' (c 0.6B, CHCI.) 


<HPLC#tfr) 


91*e.e. (HPLC»*f*# rCHIRALPAK AD-*' mifcMlM 
^rw;-AMf^1/9s tifcffl ; 254nau iffiS ; 0.5ail/nin) 



to 0 9 si (mmm 1 4 : mmm 

1 »C*it.JT#fcAl-Li-(R)-tf^-7 b-)M&ft<Dm8i (0. 
1M, 1.0ml) fC#tU iy^a^>y- / > (84mg, l.Omno 
1) , ^f;^n>StyifJI/ 038ms. l.Ommol) St*' 1 * 
>X7;lcrkl< 022«, 1.2mmol) SrffllA. M"?7 2 

[0 0 9 6] 
Hfc3 5] 



OH 




O ^ 

H 3 C \OC 2 H 5 
O 



30 



- [0 0 9 7] HT. 3£|i^(DfflM£fT^ 9 

O0^DA&fc!U>>~»>A («T> P C C iBSffi-T^) 

1 Kinbfco ^0*{:^ty^rh>ft(Z)HPL 
C»«ffC<tn^3t^ffiS«8 9%e.e.T*ofCo 

8 9%e.e.t»^me»n^ 
[0 0 9 8] 
Hb3 6] 



*40 



[0 0 9 9] 



^^OCaHa 

h 3 c / 1toc 2 h s 



PCC 




in CH2CI2 



»1 1] 



o 



—508— 



27 


(15) 


IR (neat) 


34S3ciT\ 1728cnf\ 1677cm- 1 . 1260 cm -1 


'H «iH (CDC la) 


1.04 (t.J=7.3 Hz, 3H>, 1.21 <t,J*7.3 Hz, 3H), 1.49U, 
3H), 1.03-2.03 Cb.IH). 2.26-2.46 (a, 3H), 3.55-3.68 
(b.IH), 3.87(dq. >7.3, 10.9Hz. 1H>. 4.03 (dq. J=7.3. 

1H). 7.45-7.52 («. 2H), 7.55-7.52 (a. 1H). 8.00-8.05 
(n, 1H), 


•■c n» (cdci.) 


13.6 13,9. 19.7. 22.7. 38.9. 44.4. 55.5, 59.4, 61.4, 
12B 5 129 4 133 3 136 6 171 1 1*15 1 211 0 


HS u/z 


361 (H+1), 360(r>. 105 (bass peak) 


HRNS 


C«oH. 4 0.£UTtDstM [C. 66.65; H. 5.71] 

mmm cc. 66.33. 66.65] 




-22.00' (c 1.Q2. CHCI.3 




89Ke . a . (MitH J>nn?nABtt " 'j V* --HI! BHfc L fc>* * 
£HPLC#*fUfc. HPLC#*r-&# : CHIRALCEL QJ-*<tA 
it^JLWm. «*;254nm 
SIS ! 0.5al/min) 



8-319258 



[0 10 0] (^j5S«15 : ^»tHa*x*=JWbK **EJ££<?ii:£it\ SSx^iP (10ml x 3 0) Tffitti 



T» ALBiBMBi"*) ©rh7tKD77>S« (0. 
1M, 0.36ml) £SSTll$IH«fflS*6U 7;H*>ffB 

ST?y^5 1 M7 7 7< h (37/zl, 0.40mmol) £flD;*L 
T3 0^KJS^"r^)o *fcE*#«ft-4 0 , CIC»ai 
U 1 5»Wr<Offl*Sffofe«, ^>XT^xt K 
(0.48mmol) fciJH**:. 9 O^W^JS^ lNlS^UD* 

CHO 

O 
II 

+ H— P(OCH 3 ) 2 



ALB 



[0 10 2] 

2 IC^To 



in Q— CH 3 



*U 77^ya*7A^D^b^77>f- (Tir h> 
/^S^1f>=l/5, Si0 2 ) fc^TttH-T*^ 

[0 10 1] 
[ft3 7] 



OH 



[0 10 3] 
«1 2] 



—509— 



29 


(16) 

^? 


IR(KBr) 


3251 c«f \ 1235 cm" 


ii linn \\#cj\j ■ ay 

(*) 


3 3D(dH J=4 G 5 3 Hz IH) 3 61 ( A J=Q Q Ur 
3.63(d. J«9.9 Hz. 3N). 4.98<dd. J-5.0. 9.9 Hz, IH) * 
7 2-7 S(m 5Hi 


"C NMR (CDCI.) 

OS'S 


53.8CJ-7.3 Hz), 53.9CJ-7.3 Hz), 70.60=159.9 Hz). 
136.3 


NS ti/z 


216(M+) 


HRH3 


C.H..O,P,il/T©tf»ffi CC, SO. 00; H, B.06] 

mmm tc. 49. so; h, e.osj 




90% ■ .•.(HPLCJMMEtt : CHIRALPAK AS-^fcJUffc^XJItS 
Won'/-* / ^v-1 / 4. *aj;254nfi, StiS ; 0.9nl/i»in) 



8-319258 



CO 1 0 4] (ftMM 1 6 : TSt HD*X*z*ftR 
«) S!lt«10ALB©fh7fcHa77>»« (0.1 
M, 0.40ml) ££STlPSra«ffiB»U 7)H>nm 

aT"eh;i/x>*o.4mijBiio-r4. u ^ 

■flTi^^^l/JrcX^r^f h (37 Ml, 0.40mmol) &S& 

H (0.40mmol) «Ho*«:. 5 liWSm INifiSS 
JP*TKJB&#ibS*» #»X^ (10ml X 3®) "CSS* 

CHO 



*(11U Jt*tt*T?«s#«, Na 8 SC>4T!ffc*b&. 
a? SSU 777Va*7A^DYh^77^- (7th 
>/^\^i^>= l/5> S i O2) IIi;oTSfit^u 

«te««tafl^KiKSC*fl2 3 8 less*. 

[0 10 5] 
Hfc3 8] 



0 



o 
il 



H — P(OCHg) 2 



ALB 



in Q-CH 3 

[0 1 0 6] COR*ft«4*fcr3^iT©»W«*ft*l 
3 d^To 



^ . OH 

[0 10 7] 
«1 3] 



—510— 



31 


(17) 

32 


IR(KBr) 


3261 «r\ 1235 


(6) 


o.juvtHj, «i-«*.u f 3.A nz, in;, J.vllQ. J n a . a nz, -on/, 
3.63(d, J-9.9 Hz. 3H), 4.98(dd, J-5.0, 9.9 Hz, tH), 

7 7-7 Kfm eu\ 
i .c~ % <o lit, an/ 


'*C NMR (CDC la) 

( X \ 
I 0 9 


53.B(J=7.3 Hz), 53.9(J=7.3 Hz), 70.6(J=159.9 Hz), 
136.3 


HS m/z 


216<lO 


HRMS 


C.H. a a a P,<hLT©tf«flft [C, 50.00; H. 6.063 

W*'JB U*. «KJ.cU, PI, 0,U3J 


C«) o" 


-44.3' (c 1.0, CHCI») 


<HPLCt7*t) 


BS% e.fl.(HPLC^«r*^ : CHIRALPAK AS-* -f * JlM^XMSl 
; 0.9al/ain ) 



4#Pll¥8-3 1 9 2 5 8 



[0 10 8] (HJgWl 7-2 0 :7F^rtHPJjsX^n * [0 1 0 9] 
;Wfc£iS) MIC ft; 3 8 tNfiKDHlB&RJsS^ilt*^^. mi 4] 
xm\ 3gl4t^-T^WilS*S:#fc. * 



§m« No. 






^(96) 




7 


7h7fcha57> 


36.5 


61 


73 


HBffll 8 




36.5 


68 


83 


£&0U1 9 




36.5 


49 


60 


^912 0 




36.5 


58 


78 



- (Tirh>/^\^rl?->= i/5> Si0 2 ) K£o 

9 iC^To 
[0 111] 
HK3 9] 



[0 113] 
[3U 5] 



[Olio] l : ^fffcHnftXtt^JMbfi 

J&) HjBS^lC0ALBCD^h^bHD^^>^n$ (0.1 
M, 0.40ml) ^lTl«fK«fiEi»U 7;^>Si 
aTTMPX>*0.4nl*inr*. £CDj§*$K:2fU ^ 
IWfM77r^fh (37^1, 0.40mmol) 
TJn*T3 0#M8ijrr£o #KKJfc«g£-4 0t;K: 
#SIU 1 5#W;i<Dmfi£«^*:!&, p-^nn^>X 
TArrMY (0.40mmo]) SJUAifc. 3 8fifffiS^ 1 
K&»&mjLTRfo&1f±2lk* SrSxfjP (10mix3* 

CHO 

+ H— HOCH a ) 2 

CI 

ALB 
in 0" CH 3 

[0112] ^<D^±^m\z^x<D»m^^m2 



—511— 



33 


(18) 


IRCKBr) 


3257 aT\ 1233 en" 


'H NMR (COCIn) 

ji nnn WW 1 as 

(6) 


2 95(dd J=4 6 10 6 Hz 1H). 3 62(d. J-10.6 Hz 3H) 
3.64(d. J-10.6 Hi, 3H). 5.D5(dd. J»5,0. 10.9 Hz, 1H). 
7.35(d, J=8.5 Hz f 2H), 7.43<dd t J=3.0, 8.5 Hz, 2H) 


,9 C NHR (CDCU) 
ttf ) 


53.6(J=7.4 Hz). 54.1(J=7.4 Hz), 70.0O159.9 Hz). 
128 4(J=6 0 Hz) 128 502 4 Hz) 133 9CJ=3 7 Hz) 
135.KJ-2.4 Hz) 


HS n/2 


25Q «*) 


HRHS 


CbHuCI iO*Pi h LTG)ti"JSfitt CC, 43.13; H, 4.833 

mmm cc. 42.88; h, 4. so] 




-49.1° (c 1.0, CHCU) 




8338 e.B.Ofi»lC#tfsfe#. : CH1RALPAK AS^< H/Mb36XSfcK 
fy7'DA'/-» / M1T/-1 / 4. «btt;254n«. jffiS I Q.Snl/itiin) 



8-319258 



CO 1 1 4] (^5800 2 2 : ^tHD*X*Z)Vftg 
«) HJS^l OALBOfh7t F077>ii (0.1 
M, 0.40ml) &£&Tll9liaM£EjftttU T)V3>mW 
^TTh;i/X>£0.4ml8sj&PT*o £0>»ttfc»U ^ 
IWfWX7r< h (37m1, 0.40mmol) 

7^ftH (0.40mmol) ^UnA^io 9 2«MIM, 1 
NJfi«£jtoATKJfc£f?itS1i\ g*6tx^ (10mix3* 

CHO 



*©) titfil, &*£*TSfc*§^ Na2SO^S«l 
fee 8IK&«£U 77r>^7MDYh^77>f 

- (71zh>/'v*rtf>=l/5, SIO2) tCcto 
TJMJ-tSJifcfcirK aWi"r^>^^^JI/-(S)-t: H 

0 (C^To 
[0 115] 
Mb4 0] 



0 



o 
II 



+ H — P(OCHg)2 



ALB 



OH 



in 0~ CH 3 

[0 116] i©S«±rifi»Kl^lfiT©»«flt***l 
6 fC^To 



CH. 



-O^» <ociis>2 

O 

[0 117] 
[3tl 6] 
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35 


(19) 


IR(KBr) 


3250 caf\ 125B en" 1 


'H HMR (CSC 1 

(ff) 


2.2fl(d, J=1.6, 3H), 2.80(b8, 1H). 3.63(d. J=10.8 Hz. 
3H), 3.65(d, J=10.fl, Hz. 3H), 4.93<d, J=10.6 Hz, 1H>, 
7,12(d. J=7.9 Hz, 2H), 7.30(dd. J=2.0, 7-9 Hz, 2H), 


ia C (MR <CDCI«) 
C 6 ) 

\ o t 


21.2. 53.B(J=7.3 Hz), 53.9(J=7.3 Hz), 7D.5(J= 
1S9 9Hz) 126 9(J«6 1 Hz) 129 HJ*2 4 Hz) 133 3 

1 yd i 9114/ f 14V • m \ w W « 1 (14,/ i 1 fcw i 1 \V 4 ■ "r f 14 J # 1 tfW a »J ■ 

138.0O2.4 Hz). 


MS n/z 


230 (M + ) 


HRMS 


CicHnO*Pi«t LrTCDSffM (C, 52.181 H, 6.57) 

mmm cc. 52.17; h. 5.453 


(«) D aA 


-49.5' <c 1.0. CHCIO 


(HPLC^flr) 


S6Z e.«.(HPLC^*r*# : CHIRALPAK AS-y *isJMfc¥X3K« 
Won*;-* / \W1 / 4, fcffi:254nni, >«5S ; O.Snl/ain) 



[0118] mmm 2 3 : pp*^*-;wtK 
j&) mmmKOAhB^h^n^ay^ymm <o.i 

M, 0.40ml) $MTlHHMEiffil> 7)V3>nm 

IW^fWX7r^fh (37m1, 0.40mmol) 
T?Jn^T3 O^WJt^TSo &K£j&«8§£-4 0 , Cl;: 

X7;i/TfcH (0.40mmol) ^iwAfc. 1 1 5R#[«JE:/& 

tt, 1 N««*ipATK«:t»jha*, do* 

CHO 

OS 
+ H — P<OCHg) 2 

OCH 3 

ALB 
in O-CH3 

[0 12 0] ::©K**rtft^ViTO»«NS*ft*i 

7 tC^f o 



— (T-feh>/^\*-9->= 1/5, S i O2) lei 

oTHKn^^iao, BWtt*^^f;ir(s)-t: 

ft; 4 l 
[0 119] 
Hfc4 1] 



Oil 



CH30 - ^y ^p(oci^) 2 



[0 12 1] 

ai 7] 
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37 


(20) 


IR(KBr) 


3338 caT', 1238 c» - ' 


'H NMR (COCI«) 

fx \ 
\o } 


3.19<ba, 1H). 3.63(d, J-10.4 Hz. 3H), 3.65(d, J- 

in a u T am a 74^ qui A qi (A \ m Q C U? lin 
iu.m nz , onj , g.r t t"vS. oru , '♦.31 ku, nz. mJ . 

B.85(d. J=8.3 Hz. 2H). 7.34<dd. J=2.0, 8.3 Hz. 2H) 


1 8 r nmd f pnr i . 1 
(*> 


3J.D^J=f.O HZ J , aa.OVJ-/.« HZJ , 30. Z, /U.U^J- 

182.4 Hz). 113.8. 128.4. 159.5(^2.5 Hz) 


NS n/z 


246 on 


HRHS 


I* 1 Orll SUBr t C \j K/ IT -W-US lv» *w . f 3* ■ D.laJ 

3?^Jffl (C. 48.81; H, 6.073 


fa] d" 


-38.7' (c 1.0, CHCIb) 


(HPLCtftf) 


78* B.e.<HPLC^«f*#:CHlRALPAK AS-** 1z JHb¥X3fc»l 
WB/ry-A / ***y=1 / 4. «tii;254ni, JSS 1 1 .Dml/min> 



43WF8-3 19 2 5 8 



[oi2 2] (mmm2 a : KD2ftX3j>n;Hfc£: 

Jfc) ^IWlTffc> ALBOrh7tHo77>S?fi 
(0.1M, 0.40ml) \Z. W^-J^^)V^yr^ h (37 
Ml, 0.40mmol) &MT3 0^»Stft5. 

7 8t:JC?&aiL. 1 5ftm^<DMm&&^fz. 
p--hD^>X7JPftH (0.40mmol) £J0x_ 
*fi*TJEjKH**£J:*«£ii\ 12^fWS^^ 1 
NJfi&£ft*T£f££f?±2ii\ SSxfJV (10nilx3 
0) T»fflU ^ifi*Tife*Nfe, Na 2 SCUTlfcj&b* 



- (T-fe b>/'\^>= 1/5, SiOa) laot 
«»r*iiiKJ:0, §Wtn^f;i/-(S)-tHa 

[0 12 3] 
[ft4 2] 



NO- 



o 
II 



CHO + H— P(OCHg) 2 



ALB 



in IW 

[0 1 2 4] COWtftlllfc^^tOdlfll*** 1 
8 IC^To 1 



NO. 



[0 12 5] 
U61 8] 



Koch 8 ) 2 
o 



'H MR (CDC 1.) 
(6) 


3.85(d. J=10.9 Hz. 3H) . 3.87(d. J=10.9 Hz. 3H) . 
5.3Q(d. J=U.B Hz. 1H>. 7.77(dd. J*2.0. 8.Q Hz. 2H) , 
B.34(d, J=fi.O Hz. 2N) 




tt% c.e.CHPLC^*^ : CHIRALPAK AS-*V -feiHb^XMK 
<r?'ai\-/-* / mhv-1 / 9, ttm:254no. ; 1.0nl/ain) 



[0 12 6] (^Sfi0U2 5 : >FJft KD*X*=MtE 
16) *»«iri&, ALB{Ofh7tHD77>Si 

(0.1 M, 0.40ml) MT^fMX7r'f h (3 
7^1, 0.40mmol) ^SfiTjPAT 3 0 #IK}i#*r*o * 

p-^fJ>75/^>X7;i/rt F (0.40mm 
ol) fcfllAfc. 4 8^fWMli6^ 1 NlWfcJPATK* 50 



£#±£i£, BSX^V (10ml X 3 0) TflbtHU 
>= 1/5. S i O2) \z£-DTmm*?Z>ZtlZ&K), 

IWtt5^f;i^(s)-tHa*^ (p->?^^;i/7 

fee *^Jfi^^^^^^*iC^fc4 3tC^'ro 
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CO 1 2 7] 



39 



V 
N 
/ 
CH 3 



(21) 

* * [ft4 3] 



8-319258 



CHO + H— P(OCH 3 ) 2 



ALB 



to THF 

[0 12 8] Z<nfc&&fomZ^T<Dfttirf£%:&ni 
9 \zm~?o ^ 



V 
N 

^ [0 12 9] 

mi 9] 



OH 



*^P<OCH3) 2 



'H NKRCCDCI.) 


2.8S(b. 6H), a.64(d, J=10.2 Hz, 3H), 3.74(d, J=10.6 Hz, 
3H), 4.92(dd, J=6.0. S.9 Hi. 1H). 6.72<<J. J-8.9 Hz. 2H>. 
7.3S(dd. J=2.0. 8.9 Hz. 2H) 


(HPLCttflr) 


15X e.e.<HPLC#*r*fcf* : CHIRALPAK AS-$rw i2JHt¥X5*« 
O7'on*/-* / ^*>-1 / 2. »aj;254no. SliS ; 1 .Onl/ain) 



[0 13 0] (§li£fl|2 6 : 3R¥fc Fn*X*=;WbE *U *«*T»»a, N a 2 saTKSl/co 



(0.1 M, 0.40ml) $MTlfifWS£EliL, 7)13 
>#B»TTh;l/X>* 0.4ml jBftrr*. uOjgil: 
*fU MtvXf;^X77^h (0.40inmol) fciOA 
T3 0^1Jft^ #ClCEJ&^£-4 OlCtC^Sl 
U 1 5M^OlS$«om ^>X7^ftH 

(0.40mmol) ZMtt* 9 0ff£f«E&&, 1 N&ffi£flO 

ATK*tffjk4tt, »KX^;P a0nIX3H) Ttttti* 

o 
ii 



20 /<\*V>=1/ 5, Si0 2 ) Ci:oTMW6u<!: 

^^;l/*X^*-h^iR^3 9%(CT»rco *IHkflfc: 

[0 13 1] 
Wfc4 4] 



CHO + H — P(OCH2CH3> 2 



ALB 



Q-CH. 



3 



OH 

^^^P<OCH 2 CH3) 2 



[0 13 2] C<OE«*««ir , D^T©»«rj|8*«*2 *r [0 13 3] 
OtC^-T. [^2 0] 



(HPLC^tf) 



73% e.e.<HPLC#tffc#:CHIRAtPAK AS- -feMt^Xlfctt 
Wan /-* / a+9>=i / 4, fcft;254iw. ; 0.8nil/nin) 



[0 13 4] (HjSS0d2 7 : ^SFt Hn*x*r:;MbE 

*) §686012 6-ei^:^XfWX77^ HCft*. 40 [0 13 5] 

mmorn^m^ a«tts^^;h(s)-t put [one] 

->-^xn;U^5 1 ^^X*;*-N«riR^4 2%\ZX& ♦ [^2 1] 



(HPLC***r> 



8735 9.e.(HPLC#ffifc#:CHIRALPAK AS-^-fe^ffc^XgSl 



[0137] 2 8 : ^flrt F n*X*-;WbE 

16) ^SSW2 6Tfflv^> ^x^;^x^T-r hlcf^A 



5^9 
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(22) 



8-319258 



41 

[0 13 8] 



42 



* [3*2 2] 



CHPLCtftf) 



8.431 e.e.(HPLC#*?Sfcfr : CHIRALPAK AD-r < *JHfc¥X&Bl 
W «*'/-» / ^9^=1 / 9, fctt;254nm. mm ; l.Onl/nin) 



CO 1 3 93 mmM2 9 KD*X*n;Wt£ 
IS) ^SBCTlOALBCD^h^fc FD^^>i§^ (0.1 

M, 0.40ml) §MTlffl«fESffil, 7;Prf>#B^ 
TTh;i/X>S0.4mliSiD'r-5o 

Ty^f;^7T'rh (37ul ( 0.40mmol) Slllt 

31U 1 5*HB3£©MJS£«ofcl&, ^>tA7JPfk 
F (0.40mmol) fcinAfco 8 1 9#lfflRj£^ 1 N*S&£ 
H0ATE«Sff±$^ B»xf;k (10ml x 3 0) 

CHO 



3KHJU NaaSO^&iSLfco 

JB*U 777ya*7A^DYh^77^ (Til h 

[0 14 0] 
Kfc4 5] 



o 
n 



+ H— P(OCH3> 2 



ALB 



OH 
* 



in CH 3 

[0 14 1] eKOSKft««|fca0iT©»«r»»**2 

3 tc^*r. ★ 



P(OCH 3 ) 2 



[0 14 2] 
»2 3] 



IR(KBr) 


3258 cm-', 1243 en"' 


'HNMR (C0CU) 
(*) 


3.77(d, J-1CL3 Hz. 3H). 3.78<d. J=10.3 Hz, 3H). 
4.64(ddd. J-1.7. 6.9. 12.9 Hz. 1H). 6.26(dt. J=5.6. 
15.8 Hz. 1H), 6.73(dd. J-5.0. 15.8 Hz, 1H). 7,30(«, 
5rt) 


'*C NHR (COCI.) 


53.7(J=7.3 Hz). 53_S(J=7.3 Hz). 69.3CJ=2.5 Hz) 


MS n/z 


242 <m 


HRWS 


CnHi.O4PiiUT«>StJI0 CC. 54.55: H, 8.24) 
mm® [C. 54.281 H, 5.96) 




-21.4- (c 1.0, CHCU) 




82X e.e. (HPLC#*r5fc# : CHIRALPAK AS-* ^*;Uffc¥X3*ai 
Woiry-A / / 4, fc{ij;254mi, ; 1.2nl/nin) 



[0 14 3] mmmZO :WkHD#X*=MR 
Jfc) **«l©ALBOf h?tKP77>»* (0.1 
M, 0.40ml) «rSMTl^pKj«EE»jffib, 7Jl^>f?B 

fi-C^^^VsJxX^r^ h (37 Ml. 0.40mmol) 
TiD^.T3 O^fflje^-r^o #t::EJS^SS£-4 0 , CK: 



y>tA7^rtK (0.40mmol) £JPA£. 8 1« 

(10ml x 3 HI) -Wftffl U ft*ft*Ttt»», N a 2 S O4 
TftJSLfco NMtfe«£U 77r>^7A^D7h 
977 4 — (7-fe h>/^+^>= 1/5, SiO z ) 

-(S)-l-t HD+y-3-^fJh3-7x^-2-ya^ 
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(23) 



8-319258 



43 



44 



n^*X**-h£iR3£9 ^SBWCjfc * [0144] 

»*ft»K*aC«fc4 6 \Ztt« Mk4 6 ] 

CHO q 



^^=/ + H — P(OCH3>2 



ALB 



Hi CH 3 




OH 



*^H(OCH 3 ) 2 



[0 14 5] Cl©EK^»»lcr>^T©»«»*«a2 * [0 14 6] 



4 IwTbTo 



[82 4] 



IR(KBr) 


3245 aT'. 1031 cb~' 


'H NHfl (CDCIa) 

<*) 


2.14<dd, J-1.0, 3.3 Hz, SH), S.lOCbfi, 1H>, 3.82(d, 
.M0.6H2, 3H), 3.84(d, J=13.6 Hz, 3H) , 4.89<t, J=9.2, 
10.6 Hz, 1H) f S.B7(dt, J-7.2, 15.5 Hz, 1H). 7.36(n. 
5H) 


ia C NMR (CDCI.) 
(*) 


16.8, 53.B(J=7.4 Hz). 53.8(J=7.9 Hz), 86.3(J=tS3.5 
Hz). 122.0(J=3.7 Hz). 126.0. 127.7, 128.3. 140. 9(J= 
13.5 Hz). 142.4 


MS (i/z 


256 cr> 


HRHS 


CuHi^PiiLTOSmfift CC. 56.25 ; H, 6.69] 
^iPJflft CC, 54.02 : H, 6.91) 


[a] D " 


-12.8* <c 1.0, CHCIs) 


(HPLCtftf) 


89X e.o. (HPLCtt*Hfc# ! CHIRALPAK AD-^-f tJUk^XMM 
WniTA* / \*9vs6 / 85, #im;2S*m t ifiig ; 1.0nl/ann) 



[0 14 7] (#11600 3 1 : *»kFn#x*^;WbR 
*) ^JB«lCOALB<Dxh^t HD77>*« (0.1 

m, o.40mi) 7)izf>nm 
jrFTh;ioc>fto.4ii*JnT*. cojwkksju a 

I^fMX7T'fh (37m1, 0.40mmol) £Jn*_ 

T3 o^r^t^-r^o #fc^j&^§§£-4 ot^cteip 

U 1 5^S^OlI^«om 3-^^-2-^ 
;l/ (0.40 mmol) £ifl*-fco S imffiRJ&&, IN 

IhI) TttlHU <fe**Tifc»«. Na2S04Tft»L 
fee «flt&«£U ^^y^^^^A^D^h^^^^ 
- (Tizh>/^*1J->=l/5, Si0 2 ) K£oT 
B»i:t«^fMS)-l-kH 



To 

[0 14 8] 
Ht4 7] 

CHO 



O 
II 



H — P(OCH 3 ) 2 



ALB 



In 



OH 

O-CH3 7 O 

[0 14 9] COS«*dE*fc^ViT©»«f«*fta2 
5 JCtkTo 
[0 15 0] 
[82 5] 
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45 


(24) 


IR(nsat) 


3274 «T\ 105 2 en"' 


*H Mffl(CDCIk) 

(6) 


1.71(dd, J-1.3, 3.0Hz, 3H), 1.81<dd, J-1 .0, 4.0Hz. 
3H), 3.18<bB, 1H). 3.80(d. J=10.5Hz. 3H), 3.82 
(d, J»1Q.SHz, 3H). 4.68(dt, 5.5, 9.1, 9.2, 1H), 
5.33(a, 1H) 


'•C NMRCCDCU) 
(6) 


18.5, 25.9, 53.4<J=E.1Hz), 53.5(J=7.4Hz) 
S5.5(J=163.8Hz>. 119.4CJ-2.4Hz), ia9.6<J=14.6Hz>. 


MS m/z 


191(11*) 


turns 


CHiaO-PntOTaitJMS CC. 43.30 ; H. 7.791 
^9Jf9 CC. 43.01 ; H, 7.80] 




- 54.4(c 0.65, CHCb) 




68* e.9.(HPLC#«r3M* : CHIRALPAK AS~^>T fcJKb5*Xl*» 
Wda'H / <v*«T/=1 / 4, 1.0 mi /Bin 



8-319258 



[0 15 13 (^3 2 :^F*tHn*X*-;PifcE *tBU fttt*-CftiMfc, Na»SO^«»U. i§JK£ 

i/5, s i o 2 ) iz^^xmm-r^^ 

tldJcO. SW«!:t5^^f;h(E)-(S)-l-hHD^> 

[0 15 2] 
Mb4 8] 



J6) HSSCTlc?>ALBCD^h^t:HD^^>^ (0.1 
M, 0.40ml) ^MTlMMjSSttL, Tf\,zt>*m* 
TTh/^X>*0.4nl*jta1-*. £<D»«fc*#U Si& 
T^^JI/JfcX^T-f h (37^1, 0.40mmol) 
3 0^1^. *fcJE«JB«*-4 0 , CK:»aiU 

P (0.40mmol) 3 9«M«, 1NM^ 

jta*TEJ6£#Jt31i\ »*X^ (10ml X 3 0) 

CHO 



o 
II 



+ H — P(OCH 3 ) 2 



ALB 



la 



CH 3 



[0153] zoRfc±fm\z-o\,*x<Dftmmm&&2 

6 



OH 

A/ = ^« (OCH3>s 



[0 15 4] 
[$26] 
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47 


(25) 


IRCnaat) 


3299 caT\ 1237 awT % 


'H NHUCDCIa) 


0 91 (d. J»7 3Hz. 3H) 1 43(rft J-7 3 7 SHz 210. 
2.07(01. 2H) 3.79(d. J=10.2Hz, 3H), 3.61 (d. J«10.2Hz, 
3H) . 4 46(dd J=7 3 10 6Hz 1H) 5 6D(ra 1 Hi 

hill/ } • VUU f ** I »Uf IUi wl l£ | 1 IV f vi * \JU \UJ ■ 1 1 1 y | 

5.300b, 1H) 


'"C NMRCCDCU) 
<*> 


13.6, 22.0, 34.4, 53.5(J=7.3Hz) , 53.7(J=7.3Hz) . 
69. 20162.3Hz). 124.2<J»3.6Hz). 13S.4U=12.2Hz> 


MS n/z 


203 Of) 




- 9.7<c 0.95. CHCI.) 


(HPLMNff) 


55K e.e.<Hf^C#4jf*tt : CHIRALPAK AS-y ;Hb*XSfe® 
Won'H / \*T/=1 / 4, 1.0 ni /nin 



8-319258 



[0 15 5] (^SS^U 3 3 :*#fcFo*X*=;MbJR 
«) H«^)l©ALB©Th7hHD77>Si (0.1 2? 
M, 0.40ml) «!HftTll»nttEtH«U 7;V=f>#B 
mTTN;l/X>^0.4ml^ip-r^o COffiKKttU ^ 
iat^f^X77^b (37 Ml, 0.40mmol) 
TSDX.T3 O^M^f^o *lcg««S*-4 0t;i:S 
SIU 1 5^fflu0l«$«om (E)-a-^^;P-> 
>tA7iVrtH (0.40mmol) fcim*ifc. 6 1RM^ 

(10ml X3H) TfflHib, ft«*1?«5*». Na 2 SO 

h^?*— (T* h>/^*»>= 1/5* Si 30 
0 2 ) K J; o TlMM - S ili:l:<J;0, iWtt^^f 
;i/-(E)-(S)-i-t Hn=^->-2-^^;P-3-^3ir:;k-2- * 



[0 15 6] 
[ft4 9] 

CHO 

+ H- 



O 

-P(OCH 3 ) 2 



ALB 




P<OCHg) 2 



[0 15 7] 

7 ir^r. 

[0 15 8] 
»2 7] 



0-CH 8 

!i©JE**J6»lfcfc^^Ta>»«riS***2 



»H m<CDCIO 
<ff) 


1.9B<dd. J=1.3, 3.3 Hz, 3W ( 3.76(d. J=10.8 Hz, 3H), 
3.78(d. J=10.6 Hz. 3H), 4.47(dd. J=4.3. 12.5 Hz. 1H), 
6.63(d, >4.6 Hz. 1H), 7.21 (m, 5H) 


(HPLCttffr) 


5B3S fl.e.W-CtftfSfcf* : CHIRALPAK AS-y-f -feJMtt*IfHBI 
Wo« /-* / ^»y-1 / 4. «a;;2Wni>. iSiS ; Q.Snl/nin) 



[0 15 9] 3 4 : ^fc H D^X^-JHtS 

tH (0. 40mmol) KftAT 2 - ^^Jl/^a^— 

BMtt<5^9 1 JHE)-(S)-l-tl<D*i'-2-^5 ; ;P 
-2-^D^-J^X*:^-hS:iRsp6 5%(rT^fc. * 

[0 16 0] 
lit 5 0] 



50 



=< 



CHO 



O 

I! 



+ II — P(OCH 3 ) 2 



ALB 



OH 



[0 16 1] Z(DRj&&f&mz^\,*T<Dftffi&R*m2 
8 \ZmT. 
[0 16 2] 
»2 8] 
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(26) #1^8-3 1 9 2 5 8 



49 50 



NKR(CDCIs) 
(ff) 


1.83(t, J-1.3. 1.0 Hz. 3H). 3.12(dd. J-5.6, 10.2Hz, 
1H). 3.75W. J-10.5 Hz, 3H) . 3.76(d, J=10.5 Hz. 3H) . 
4.38(41, J=5.0, 12.5Hz. 1H), 5.02(t. J-1.3 Hz, 1K> 
5.13(d, J-4.6 Hz, 1H) 


(HPLC#*t> 


56% e.B.WLC^fifjfefr :CHIRALPAK AS-*V ■fe;Mt^X*8! 

w'D/i'y-* / ^r/=i / 4. ttaj;^M«T. 

; 0.5ml/nin) 



[0 16 3] (11660!) 3 5 : ^F^rfc HD*X*-;MbK 
t H (0.40oimol) fcft*T, i/^DA^yU^-A 1 



[0 16 4] 

Mb5 l] 



o 
ii 



+ H— P(OCH 3 ) 2 



CHO 



ALB 



OH 



in 0" CH 3 

[0 16 5] Z(D&fo&&mZ^T<Dftmi&%:*m2 
9 (CtjTTo * 



N — f o 



[0 16 6] 
[«2 9] 



'H NMRCCOCI.) 


1.45(b«. 6H). 2.11 (bs. 2H). 3.0S(bs. 1H) , 
3.74<d t J=I0.B Hz, 3H) . 3.75(d, J«1C6 Hz, 3H) . 
4.70(1, 1H), 5.21(.. 1H) 


(HPLC»«f) 


60* e.«.<HPLW>«f*# : CHIRALPAK AS- 9 4 i£ Mt**J3m 
Won"/-* / / 4, «|ffl;254nm, ; 1.0ml/«in) 



[0 16 7] (^J60J3 6 : ^FJfb Fn*X*~;WfcR 
j£) 5!jfcm<Z>ALB<Z)^h5t: HD77>»* (0.1 
M, 0.40ml ) SSIT 1 ^KMEEStSb, 7;i/:*>#H 
^TT?h;PX>$r0.4ml^50-rSo CO«MKfc»U £ 
I^^X7r^h (37^1, 0.40mmol ) SrSPA 
T 3 0#8t#T*o *fcJEl»**-4 0<CK:#*PU 

;PrtH (0.40mmol) *ftlA&. 3 8B#|«EJfi*, IN 
«M*toATKJfc**M:*-a\ »»Xf;i/ (10ml x 3 

- (T-fe h>v"\*U->= 1/5, S 1 0 2 ) lC<fcoT 

*sig-r^c:tircto, a»t-rs^^^-(s)- 1 - 



[0 16 8] 
Mb5 2] 



>- 



o 
ii 



CHO + H — P<OCH 3 ) 2 



ALB 



in O— CH 3 



OH 

^^H<OCH 3 ) 2 



[0 16 9] C©SJK**4lffc^^Tfl!>»«flS***3 
0 ICtkT* 
[0 17 0] 
[^3 0] 
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(27) #$!¥8-3 1 9 2 5 8 



51 52 



1 H NHR{CDCI>> 
(6) 


1.96(dd, J-1.3, 3.3 Hz, 3H), 3.76<d, >10.8 Hz, 3H) , 
3.78(d. J=10.6 Hz. 3H). 4.47(dd, J=4.3, 12.5 Hz, 1H). 
6.63(d. J=4.6 Hz. 1H). 7.21 (m. 5H) 


(HPLCtftf) 


14X e.e.(HPLC#*rfcf* : CHIRALPAK AS *Mmx.MW. 

<vrpfl'H / ^*>=i / 4. fcffii^SSffr. 

^ ; 0.5nl/.ir) 



[0171] mmm 3 7 : ^F3rk F n;J>;*#=;WfcS 10 * 



/w 



CHO 



O 
11 



+ H — P(OCH 3 ) 2 



- K D^r>"V* ^tfX**— h *W 9 0 %\ZX 

#7c« *^«ic*»*ft*K*3C*ft:5 3fc:«i-. 

[0 17 2] 
Mb5 3] 



ALB 



OH 



in CH 



3 



[0 17 3] ^©E«^«ftfcr)lr^TO»«f»*&a3 20* [0 17 4] 
UZTfCT. * «3 1] 



'H tiMR(CDCIa) 


0.97(t, J=6.3. 3H>. 1.40b. 4H). 1.80<m. 4H). 
3.87(d. J=10.2 Hz. 3H). 3.B8{d. J=10.2 Hz. 3H), 
3.92(11, IN) 


<HPLC*Mff) 


3X e.e.(HPLC#tfr*fr: CHIRALPAK AS-*V fe;Hfc5*X»HR 
Wan-/-* 1 / 4, teffl;254no. \ O.Sml/nin) 



[0 17 5] (Mmm SB :**tHn*X*=;Wbfi 

SIM*. XMM3 6iHio«#T?l»ttfi^^V 
- (S)- 1-b F a*3//\+^*X**- h 9 1%* 



30 "To 

[0 17 6] 
Mb 5 4] 



^ CHO 



O 
II 



+ H — P<OCH 3 > 2 



ALB 



OH 



in O— CH 3 



N — / o 



[0 1 7 73 Z<DBU&&^tzr>\,*T<D»mmm&&3 
2 



40 



[0 17 8] 
[*3 2] 



'H NKRCCDCI.) 
<*> 


1.20(i. 6H) , 1.78(a. 4H). 1.98(d. 4=11.9 Hz, 1H) 
2.52<t, J-6.mfc. 1H). 3.71 (q. J»6.9. 12.5 Hz. 2H) 
3.80Cd. J=10.B Hz. 3H), 3.82(d, J-1Q.6 Hz, 3H) 


(HPLCtttfr) 


24X e.e.<HPLC#*ffc#: CHIRALPAK AS* Y*Mt¥X3?« 
OP' an'/-* / W=\ / 4. ttffil^lffitfr, 
^tifi ; 0.5ml/ii in) 
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53 

[0 1 7 93 3 9 : Al-Li-(R)-6, 6' -ifZfO^ 

\li-7b-)l <£TF\ ALB-B r tBMB-TS) 

Tcttt\*uTfrx*-)utBii&) nmm4-emrz. al 

B-Br(Orh7tHD77>g» (0. 1M, 0.40ml) £ 

*o.4Bi*ai-r*. e^ssc^i, y^^wx7r 

>f h (37/zl, 0.40 tnmol) SAflTftlAT 3 0 ttmWt 
£<, #CKE**«£-4 OrtC^IHU 1 5#fflr<Dffi 
S$fiom ^>X7^rk F (0.40mmol) 



(28) »i?8-3 1 9 2 5 8 

♦ H\ SiX^ (10ml X 3 0) TttltiU ftitofCCife* 
16, Na 2 S0 4 Tffi^L^o Wflt&flHcU "79*3/ 
a*7A^DVh^77^- (TiT h >/"\*tf >= 1 
/5. Si0 2 ) Kcfc^Tf , Wr*££IC«fcD* @W£ 

-r*s>*9\>Ms)-t KD*i/-7x^M^x* 

*-h£iK2$9 IXfcTfcfc. ***flfc*lt*ft*E 

[0 18 0] 
[ft 5 5] 

*I0 



o- 



o 
II 



CHO + H — P<OCHg)2 



ALB — Br 
in 0~ CH 3 

[0 18 1] II<DEKftS»i:o^T©»WB*** 3 
3 \Z7fcT. ^ 



OH 



*^P<OCHg) 2 



[0 18 2] 
[S3 3] 



'H KMRCCOCIa) 
<tf) 


3.30(dd. J=4.0, 5.3 Hz, 1H). 3.61(d. J»9.9 H*. 3H>. 
3.63Cd. J=9.9 Hz. 310 . 4.98(dd. J=5.0. 9.9 Hz. 1H). 
7.2-7.5(m. 5H) 


(HPLC^«f) 


68% e.o.(HrXC#«fc#: CHIRALPAK AS-^-f * Mt^Um 
W'w 4 /-*/ W-1 / 4, ttffl:254nii ( : 0.5nl/Hin) 



[0 1 8 3] (^4 0 : ALB-BrW*W 
5^^-(S)-th*D+y (p-^^y7x^0 ★ 



miZik¥fc&j£&fc 5 6 tC^f o 
[0 18 4] 
30 [ft 5 6] 



CH 3 0 



o 
It 



CHO + H — P(OCH 3 ) 2 



ALB — Br 



OH 



In Q— CH g 

[01853 z<DKfo±f&mzz>\,>T<Dftm&m&m 3 

4 Ic^-To * 



CH30 



XD^« cocii3)2 



* [0 18 6] 
1*3 4] 



'H NMR(GDCIa) 

(*> 


a.19(bs. 1H). 3.63Cd. J=10.4 Hz. 3H). 3.65(d, J- 
10.4 Hz, 3H), 3.74<s. 3H) , 4.91<d, J-9.9 Hz. 1H), 
6.85Cd. J-8.3 Hz. 2H), 7.34Cdd, J=2.G. 8.3 Hz, 2H) 


CHPLC5x«f) 


35* e.9.(HPLC#flr&rt : CHIRALPAK AS-y 4 itAit^XmWl 
tt7'nirj-» / / 4, ttdJ:254nn. 35iS ; l.lBl/nin) 



[0 18 71 (%Kfl4 1 : Al-Li-(R)-6,6'-^>7;t*t7 
P3Mfc:JHbKl&-l) ^Jfi0H5T#^:, ALB - CNOf h 



50 



7tHa77>ss (am o.40mi) ftaa-cififiHW 

EfMU 7^rf>#H»TTh^x>&a4mI»3SD-r 
-5. d©**fc»U ^^^*X77^h (37 Ml. 
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(29) 



55 



-319258 



ft, p-^h + ^>X7Jl/fkH (0.40mmol) ftfllA 

5 9P#WEJftft. 1 Nmm*mXXELfe*»±1* 

tt. B8Xf;P (10ml x 3IU) TjfifflU &:f&*T8fc# 

ft. NaiS04T?«»L&. «t*£SSU 79y*ya 

*7^DYh^77>f- (Tirh>/^1J*>=1/* 

o 



CH 3 o 



55 



*5> SiOj) lCj;oTfMrrsc:£:i::<kO* g«j£T 

[0 18 8] 
[ft5 7] 



CHO + H— P(OCH 3 ) 2 



ALB — CN 
in O - CH 3 

[0 18 91 C©K*B*l^fcO^T©»«flll***3 

5 ir^-To * 



CH3O 



^ [0 19 0] 
[S3 5] 



OH 



P(OCH 3 ) 2 

o 



'H NMR(CDCIa) 

(6) 


3.19(bs, 1H), 3.63(d, J=10.4 Hz, 3H). 3.65<d. J= 
10.4 Hz. 3H). 3.74(8. 3H). 4.91 (d. J-9.9 Hz. 1H) . 
6.85(d. J-3.3 Hz, 2H>, 7.34<dd, J-2.0, 8.3 Hz f 2H) 


<HPLC#flr) 


-47% a.«.<HPLC#*rSM* : CH1RALPAK AS-^-T -teJMb^ISIW 
fV7'Bfl'/-l / v**>=1 / 4. «a3;254m. iftiS ; 1 . In 1 /tain) 



[0 19 1] (^J6#J4 2 :ALB-CNSfflV*^ tMI/****- h £*K* 6 6 %\ZTHit. *«1KM 

h*^>X7^rtFl:ftAT, [0 19 2] 

>7;^t P*JBV*fetttt, 1 £P«$CC>SWP£ [ft5 8] 

V- CHO + H — P(OCHtj>2 

ALB — CN 
Jn 0^ CH 3 

[0 19 3] Z<DK&±&mz*Z>\,*X<D&9Tmm&m3 * [0194] 
6 \Ztf&. TV [S3 6] 



'H NMR(C0CI») 

(d) 


MSCdd. J-2.0, 6.9 Hz. 6H). 2.19(m. 1H). 
2.95(t. J=6.6 Hz, 1H). 3.79<dd, J=9.3, 12.2 Hz P 
1H). 3.89(d. J=1D.S Hz. 3H).3.90(d. J-10.6 Hz. 3H) 


(HPLC#*r) 


29* «.8.<HPLC#«r*fr:CHIRALPAK AS- V 4 * Mt¥X»» 
f77*oiTS~» / M»»-1 / 4. «ia5:*«S«T. 
ft& ; 0.5n!/ain) 




P(OCHg) 2 



o 



[01953 mmm4 3 : ALB-CN^^W 
t Fn*X2tx-;MbKj&) sSJS«4 l-Cffl^fc, p-* 

i—)V&m^1tm\*, SUM 4 1 fcPMW>IMP*fr^ 



K:«W-SflS»K*aCftfl2 5 9 {ZTjk-To 
[0 19 6] 
[ft5 9] 
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(30) 



^¥8-3 1 9 2 5 8 



57 



58 



CHO 

+ H— P(OCH 3 ) 2 



O 
u 



ALB — CN 



in Q-CHg 



OH 

V=^P(OCHs) 2 

/ o 



[0 19 7] Z.<DR&±imi\Z'0\,*T<D#mitS%:&&3 * [0 19 8] 
7fc^T. * [$3 7] 



1 H NHR(COCU) 
<<S) 


I .71 Cdd. J-1 .3, 3.0Hz, 3H), 1.81 (dd. J-I.fl. 4.0Hz, 3H). 
3.18(bs, 1H), 3.83(d, J=10.5Hz, 3H). 
3.82(d. J=1C.5Hz. 3H). 4.66<dt. 5.5, 9.1, 9.2, 1H), 
5.33(11. 1H) 


(HPLCfttf) 


47* «.a.(HPLC^«fft#:CHIRALPAK M-rJ-tsMt&lZM 
mm I 0.5b! /.in) 



[0 19 9] : ^ffl^S^OjlTC) ^ffl^I3 1 J 

Tf§£: ^^(St-l-tHP + v'-a-^ 2 - 7t 20 

b (68* e.e., 54mg) ^^;-;H0 
■UCiSfcU 10%Pd/C (16mg) £Un*-3o KM. 

U »«7 9 y '>a»^W DT h ?77>f - (Tir 
h>/'\^>=l/4, SiOs) l:«toT»St5 

3-^^;i/^;W^X^-h^iR*9 8%T#fe 0 ^ 



: [0 2 0 0] 
Mfc6 0] 

OH 

\=^P(OCH3) 2 
7 O 



10% fd/C 



OH 

)— -^P<OCH 3 ) 2 



[0 2 0 1] 

8 

[0 2 0 2] 
[$3 8] 



IR(nsat) 


3320 ca"' 


'H KMflCCOCIO 
(6) 


0.90Cd, >6.8Hz, 3H), 0.95(d, J=6.6Hz. 3H), 

1.47 (a. 1H). 1.73(n, 1H). 1.95(n. 1H>, 3.78(d, J- 

10.2Hz, 3H). 3.79(d. J=1Q.2Hz. 3H>, 4.05(ra. 1H) 


(6) 


21.0. 23.4. 24.Q(J=14.6Hz), 39.9, 53.2<J=4.9Hz) 
53.3<J=6.1Hz>. 65.5(J-161.1Hz) 


MS ii/z 


196(M + ) 




+ 16.4(c 1.0, CHCIn) 


CHPLCtttf) 


68% 8.e.(HPLC#tf*#:CHIRALPAK AS-*V fcJMfc^XSff® 
W-nft-y-* / Mtf>-1 / 4. >7&S; 1.0 ml /ain 



[0 2 0 3] a, ^*x*~;Mfc£JSl;:SH> 
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(31) 4#BB¥8-3 1 9 2 5 8 

59 60 



(5D int. ci . 6 mmn frpmmm^ f i msn^m 

C 0 7 C 69/738 9546 -4H C 0 7 C 69/738 A 

9546 -4H Z 

C 0 7 F 9/40 9450-4H C 0 7 F 9/40 B 

// C 0 7 B 61/00 3 0 0 C 0 7 B 61/00 3 0 0 

C0 7M 7:00 
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